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Abstract
A brief summary of the workshop on Scientific Visualization in High Energy Physics (HEP)
held at Fermilab August 9-7 1995 is given. Emphasis is placed on motivation, scope and
afterthoughts.
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This summary will be a bit awkward, for many reasons. First, it is written more than a year after
the event took place. Second, the organisers of this workhop intentionally refrained from asking the
participants to write their talks - I’ll come to motivations later. However, I should definitely avoid
the temptation to re-write history, as it would actually be verifiable: we kept an electronic copy of
(almost) every slide presented at that workshop.1. Thus, my talk should be easy.
Event Displays have been used in HEP since computer graphics existed. However, few formal
conferences are organised to disseminate these software tools. Moreover, as in many other cases
in HEP computing, we have been rather insular with respect to other scientific disciplines. Hence,
our HEP Visualization looks very different from, for instance, biochemistry. Meanwhile, as HEP is
no longer a significant driving force for new innovative Computer Science, particularly in graphics,
we must re-evaluate our position with respect to “ordinary” Scientific Visualization techniques.
In addition, this is clearly the right time for a transition for us: the “core base” systems such as
PHIGS and DI3000 are no longer considered viable. Among the major deficiencies are the poor
or absent hooks to graphical user interface (GUI), the need to define “Views” prior to describing
a scene, resulting in labor intensive coding phases and lack of interactive features. Thus, having a
small workshop to discuss these issues looked worthwhile.
We were advised to keep this gathering small (20 to 30 participants), first for logistical reasons
and second, we wanted this workshop to be focused on “event oriented” Scientific Visualization
techniques not statistical analysis tools. Hence, we talked essentially about Event Displays. A
key aspect to the meeting was its “hands-on” format. A long time ago, it was not uncommon for
physicists to bring their apparatus to meetings, and confront their colleagues with active “show and
tell” presentations. Thanks to the computer network, such a gathering can be effectively prepared.
We thank the Fermilab Computing Division support staff for helping us to assemble a temporary
graphics computer shop, comprising more than a dozen workstations, X-terminals and PC’s.
In order to further stress the “work in progress” aspect of the meeting, contrary to a conference, we
decided not to have formal proceedings. Clearly, electronic copies of talks are transient by nature,
however we certainly did not discourage people to write about their work for publication elsewhere.
But we did not want to force them, as it might in some cases discourage them to speak up. Moreover,
many of us, programmers, are unable to write in plain english correctly, as amply demonstrated by
this hastily assembled document.
As we now have the opportunity publish the HEPVis95 poster, shown on figure 1 – in color please!
This is a definite cost increase: very few scientific publishers (or Lab-wide publication offices) take
color for granted: you always have to demonstrate that ”color is really needed, information would
be lost if black and white is used”. In fact, during the workshop we learned that the HEPVIS96
proceedings will be printed in plain black and white!. In any event, this picture has been produced
by Saul Youssef (D0, SCRI), using the SciAn system. Although often described as a dubious rep-
resentation of smoke pipes lost in outer space, we found this representation of a high Pt event in the
1A year ago, we “borrowed” a 2Gb disk and promised to return it after a “3 months”. Thanks to good CD/Fermilab
management practices, it is still spinning at http://fnpspa.fnal.gov/workshop/workshop.html
Fermilab D0 detector very interesting, because it is a nice example on how abstract jet properties,
such em/hadronic energy ratios, can be mapped onto graphical object.
The agenda is shown on figure 2. Let us now go through some of the highlight of the meeting. I
sincerely apologize if I am biased and/or incomplete. Going chronologically, we were first reminded
by James Bjorken that Scientific Visualization was very successively used prior to the discovery of
Computer Graphics. Also that is not as easy it sounds, particularly when intellectual honesty must be
respected! Many experiments, representing most Europeans and American based HEP collaboration
were represented. Hans Drevermann (Aleph, CERN) stressed the importance of judiciously chosen
2D transformations in Dali, along with appropriate choices of color and window organizations.
Lucas Taylor (L3, Northeastern University, U.S.) reminded us of the advantages of using Standards,
such as Phigs, MOTIF and X11. I am pleased to see that the advertised OPAL URL is still active,
demonstrating the didactical power of event display. L. Bauerdick (DESY) reviewed Event display at
HERA. Joe Boudreau (CDF) and Saul Youssef (D0) are definitely going 3D, abstracting physics data,
such as the 3D vertex position of a b-quark decay, with it’s error to an colored ellipsoid. A common
denominator emerged clearly: Open GL was used in almost all cases as the basic 3D underlying
package.
The next morning was entirely devoted to “hands-on demonstration”. Proponents, as well as organiz-
ers, had to face such mundane issues as portability or robustness. However, it is fair to say that most
participants had a chance to “show and tell”, despite technical difficulties. During the next session,
graphical vendor both hardware and software had a chance to present their products. An opportunity
to reflect how much our HEP field can sometimes be disconnected from other engineering discipline
and/or commercial interests -despite the fact that the Web was born out of people interested in part
by Sci-Vis and HEP!
Some of us, physicists by training and choice are “end-users”, and have little interest for the internals
of a Event Display package. Others are asked to produce such packages, as a “service” to their
collaboration. A third class, which is crucial to all of us, must provide the tool kit and/or the technical
expertise to build such complicated systems. We were pleased to hear from Eric Pepke (SCRI, Florida)
on Sci-An and from Guy Barand (Orsay, France) on the “o” package, an X11 based tool kit library.
Throughout the workshop, many issues were debated: Do we need standards? Who should write
Event Displays – physicists or computer professionals? Joseph Perl (SLAC) reminded us that an
X-terminals in a user’s office is certainly worth 10 ”down the hall”, and definitely more than an
inaccessible fancy workstation. Although it is clear that we need both 2D and 3D, we still have to
learn quite a bit on rendering 3D abstract objects, especially for very large detectors. The issue of
product source, e.g.“HEP-grown” vs “Freeware” vs “commercial” has been hotly discussed - and
still is. This is probably not an issue that should be resolved one way or the other, but judiciously
decided upon on a case by case basis.
Noticeably missing was Virtual Reality: a clear topic for a future workshop. Hopefully, soon, a few
institutions will have the resources to buy this costly - but becoming affordable equipment. If the
hope of VRML holds up, we’ll have a common framework to exchange ideas and concepts.
We also left the workshop with the feeling that we have a lot of interesting homework to do: for
instance, how about the representation of the QCD fields in specific parton-parton collision? Other
topics in current HEP theories are left untouched, such as the representation of ”scenarios” for broken
symmetries, R-parity in Strings or SuperSymmetry. If Event Displays are to be honest, one has to
find ways to graphically describe uncertainties. For instance, in pattern recognition, a given track
does not always really exist, but has a finite probability being a ghost.
Last concluding remark: Event displays are not only useful for debugging a detector, scanning for
rare and interesting events, or mere publicity, but they also should be viewed as our intellectual
reward: a clean, honest and convincing expression of a scientific statement, and that of course is
the real fun of it!
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Figure 1: The HEVis95 poster.
HEPVis 95 - A workshop in HEP Event Displays 
Monday, August 7 - WH1W Meeting room 
09:00 Welcome - Joel Butler (FNAL) 
09:10 Introduction - 
Visualization in HEP - Surfing the QCD Phase Space - James Bjorken (SLAC) 
09:40 LEP Experiences 
09:40 Aleph - Hans Drevermann (CERN) 
10:00 L3 - Lucas Taylor (CERN) 
10:20 Opal - Mike Redmond (Univ of Chicago) 
10:55 Other Large Collider Experiments: 
10:55 HERA Experiments: ZEUS and H2 - L.A.T. Bauerdick (DESY) 
11:45 CDF - Joe Boudreau (Univ of Pittsburgh) 
12:10 D0 - Saul Youssef (SCRI/FSU) 
12:35 SLD - Joseph Perl (SLAC) 
01:50 Fixed target experiments 
01:50 NA48 - Guy Barrand (OnX) 
02:15 E687 - Paul Lebrun (FNAL) 
02:40 E781 - Erik Gottschalk (FNAL) 
03:45 Future Experiments 
03:45 CMS - Lucas Taylor (CERN) 
04:25 B-Sim - Amber Boehnlein (FNAL) 
04:45 PHENIX (RHIC) - Dave Morrison (ORNL) 
05:05 APEX - Jon Streets (FNAL) 
Tuesday, August 8 
09:30 Hands-On Demonstrations/Presentations - WH8NW 
01:15 Graphics Industry: standards, trends and plans - WH1W 
01:15 - SGI 
02:00 - NAG 
02:20 - NCD 
03:15 The Tools developers - WH1W 
Sci-An - Eric Pepke (SCRI) 
OnX - Guy Barrand (OnX) 
04:00 Psychological Aspects of Sci-Vis; Physicist - Computer Interface - Hans Drevermann
(CERN) 
Wednesday, August 9 
09:00 Discussion/Panel - Where are we going? (Mike Shupe (Univ of Arizona)/Mark Edel
(FNAL)) 
10:45 Is there a future for event displays? - Hans Drevermann (CERN) 
11:15 The future of HEP Computing - Saul Youssef (SCRI/FSU) 
11:45 Summary - Adam Para (FNAL) 
Figure 2: The HEVis95 agenda
